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lean Water Act 8319(h) Nonpoint Source Grant Progam
FY 2006 Project 06-11

Watershed Protection Plan Development for Buck Kree

Project Goals/Objectives:

(1) Identify specific sources of the bacteria incBuCreek; (2) Evaluate potenti
management alternatives for restoring the waterbadg educate landowners on b
management practices; (3) Develop a Watershed d@imtePlan (WPP) to restore itk
waterbody through a stakeholder driven process.
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Project Tasks:

(1) Project Coordination and Adntraison; (2) Quality Assurance Project Pl
Development; (3) Sanitary Survey of Buck Creek Wsdted; (4) Micro-Watershe
Monitoring and Sampling; (5) Bacterial Source Tiagk (6) Stakeholder Coordination a
Education, (7) Watershed Protection Plan
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Measures of Success:

(1) Coordination of a watershed stakeholder conemjtt(2) Identification of sources
bacteria and potential management measures; (3l@@went of a WPP for Buck Creek
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Project Type:

Statewide (); Watershed Implementation/Educatipn (
Watershed Planning/Assessment (X); Watershed Riane()

Status of Water Body:
2006 Water Quality
Inventory and 303(d) List

Segment ID: Parameter: Category:

Buck Creek (0207A) Bacteria 5c

Project Location:

Buck Creek watershed from the Oklahoma State Last ef Childress in Childress Cour
upstream through Collingsworth County to its heaedwsanear Hedley in Donley County

ty

Key Project Activities:

Hire Staff (X); MonitoringX); Regulatory Assistance ( ); Technical Assis&(g;
Education (X); Implementation ( ); Demonstration;(®ther (X)

NPS Management Progra
Elements:

nrhis project supports implementation of Goal Ondata Collection and Assessme
Specifically, this project addresses the objectieés(1l) conducting special studies
determine sources of NPS pollution and (2) develppind adopting, at the state level, WH
for watersheds identified as impacted by NPS piolutFinally, this project helps achie
the following milestones: (A) Stakeholder Group mitoy or develop a local watersh
committee to solicit input and encourage the piaiton of affected stakeholders in t
decision-making process; (B) Data Review — Completeassessment of pollutant proble
by reviewing existing water quality data, condugtian inventory of point and nonpoi
sources, land use data, and all known stressohgending water quality; (C) Targete
Assessment — Complete water quality monitoring. Iyaea data, assess loadings, §
determine the origin and distribution of pollutagraad (E) Action Plan — Develop a detail
action plan (WPP) which establishes overall goald abjectives, load allocations, strate
for achieving load allocation, timetable for implemation, and a list of expected results.
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Project Costs:

Federal: | $430,181 | Non-Federal Match: | $290,158| Total: | $720,339

Project Management:

Texas AgriLife Research, Texas Water Resourcegutest
Texas AgriLife Research — Vernon

Project Period:

October 1, 2006 — December 31, 2011
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Title

Acting Director

Organization

Texas AgriLife Research, Texas Watsdrrces Institute

E-mail Address bl-harris @tamu.edu

Street Address 1500 Research Parkway, Suite 240A

2118 TAMU
City | College Station | County | Brazos State TX | Zip Code| 77843-2118
Telephone Number |  (979) 845-1851 Fax Number| (979) 845-8554

Names

Roles & Responsibilities

(TSSWCB)

Texas State Soil and Water Conservation B¢

dpdoject oversight

Texas AgriLife Research, Texas Water Resou
Institute (TWRI)

rdeoject coordination, quality assurance, and réapprt

Vernon — Dr. John Sij (AgriLife Vernon)

Texas AgriLife Research and Extension Cente

rganitary survey, micro-watershed monitoring and m@eng, and
development of WPP through a stakeholder drivenga®

El Paso — Dr. George D. DiGiovanni (AgriLife
Paso)

Texas AgriLife Research and Extension Cente

rBacterial source tracking

Texas AgriLife Extension Service

Education andeath

and Water Conservation Districts (SWCDs)

Hall-Childress, Donley County, and Salt Fork S

ofissist with project oversight and disseminationirdbrmation and
educational efforts related to project activities

Red River Authority (RRA)

Participation in projecheetings and report review, and perfg
laboratory analysis

Part Il — Project Information

Surface Water X | Groundwater

Does the project implement recommendations madeciompleted Watershed Protecti Yes
Plan or approved TMDL Report or Implementation Plan

If yes, identify the document.

If yes, identify the agency/group that
developed and/or approved the document.

Year
Developed

Watershed Name(s) Hydrologic Unit 305 (b) .
Code (8 Digit) Segment ID Category Size (Acres)
Buck Creek 11120105 0207A 5c 184,960
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Problem/Need Statement

The Red River Basin includes 29 classified segmants11 major reservoirs covering 145,169 acresk Eireek is g
small waterbody situated within the Red River Baai is located within a subwatershed to the LoRmirie Dog
Town Fork of the Red River (Segment 0207). Thisastr segment is located within Ecoregion 27, Ce@raht Plains
Small streams within this region are typically cwerized by widely varying flows and high levefsdssolved salts
generally originating from saltwater seeps andngsi Buck Creek (segment 0207A) is situated withpredominantly
rural and agricultural landscape in the panharetjgon of Texas.

Land use in the watershed is predominantly row €rapd grasslands. During periods of rainfall, whislerages
approximately 21 inches annually, bacteficherichia coli (E. coli) specifically] originating from aquatic birds ar
mammals, livestock, inadequately treated sewag¥pafailing septic systems may be washed intestreams and hav
the potential to impede recreational use of thesviaidy. Bacterial indicators, suchE&scoli, may remain in the strean
at levels exceeding established criteria and camédxesured well after a rain event has occurredsd h@croorganism
are normally found in wastes of warm-blooded aninzaid are generally not harmful to human healthpay indicate
the presence of pathogens that can cause disease.

& T8 suitable for fishing, swimming, wading, and a hegalaquatic
i ecosystem. However, data obtained from periodiewauality
monitoring indicate that bacteria levels are somes elevateg

in the creek. Although these data points providénditator of a

potential water quality problem, the data do nobvaie
conclusive evidence of persistent impairment; nathesuggestg

Okiahoma a temporal recurring phenomenon. Recent data di@hss
conducted by Texas Commission on Environmental iQu

_ suxcresx | (TCEQ) have also revealed that periodically nitlatels in the
e creek exceed the screening level and are, therefioo®ncern

'\:-m This concern justifies the need for more extensnigate

per Praire Dog \ analysis to better understand the situation aneérchte the)
source of the elevated nutrients.

vz L"a JQ} /;;',;ff"* ol Red The State of Texas requires that water quality urckBCreek be

Instead, it tests for the presence of organismsitithcate the likely presence of pathogens—fornaie, E. coli is
typically used as the indicator in the assessmifiesh water. These indicators are used to estirtied relative risk o
swimming or other recreation involving direct casitavith the water because the probability of beaanill is greater
when the bacteria counts are elevated.

In August 2001, the TCEQ proposed developing d taeximum daily load (TMDL) for Buck Creek utilizinthe data
collected through the Texas Clean Rivers Programvev¥er, because TSSWCB is the lead agency fortdie 8f Texas
in abating agricultural NPS pollution, the TSSWGEK the lead in Buck Creek, working closely withe thiall-
Childress, Donley County, and Salt Fork SWCDs; RRMRI; Texas AgriLife Research and Extension. TSRAC
first step (Phase I) was to initiate a Clean Waterr §319(h) funded projectBacterial Monitoring for the Buck Creek
Watershed” (TSSWCB 03-07), to verify the impairment and ass¢he levels oE. coli throughout the watershg

the course of 5 years, and represented only oee FEiirough Phase E. coli levels were monitored at 13 sit
throughout the watershed and verified the bactariphirment in the watershed (see map).

This project will basically pick up where TSSWCBoferct 03-07 left off and develop a WPP through akesholder

Like most states, Texas does not directly moniathpgens because of the difficulty and expense edsuring them|

because the existing dataset was very limited, osag of only 20 fecal coliform samples andEL4&oli samples over
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driven process.
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General Project Description
The seasonal dynamics in fecal bacteria populaiioBsick Creek can be the result of a number ofisaape utilizatiorn
processes associated with human habitation, agmallactivities, herbivore and avian guild langseautilization

on understanding and then altering the timing, fesgy and duration of fecal bacteria loading ati#igi within the
riparian zone immediately adjacent to Buck Creelarréntly there is not a geospatial inventory of thedscape
components in this watershed. Furthermore, theae imformation vacuum as to the spatial and tealptistribution of
potential sources of fecal bacteria loading. Irs thhase of the program we propose to examine lapdsatilization
patterns potential role in Buck Creek fecal coliidmpairment and evaluate subsequent mitigatiGriesjies.

The Watershed Protection Plan Development for Buck Creek project will basically pick up where thBacterial
Monitoring for the Buck Creek Watershed project (TSSWCB Project 03-07) left off. The TSSB/OWRI, AgriLife
Research, Hall-Childress, Donley County, and Salk SWCDs, RRA and AgriLife Extension will work tether to (1)

to restore the waterbody through a stakeholdeedrprocess.

Identification of Sources
The project will include review and evaluation adsting data and information pertaining to bactec@ntributions ang
sources to Buck Creek. New data, of known and fipdcijuality, will be collected and analyzed toféiEntiate ang
guantify the relative contributions of bovine litesk and other human and animal bacteria sourdesBuck Creek|

Tracking (BST) Texas Known Source Library generdigdigriLife El Paso which now contains almost ) coli
isolates from over 1,500 different domestic sewagd animal fecal samples. The library containsrdie€. coli isolates

the data and technical analyses conducted thatawillthe project staff in communicating the assesdgnnesults tg
watershed stakeholders, TSSWCB, TCEQ, and USEPAe@sssary.

Livestock and wildlife fecal samples, along witlpse system samples will be obtained from a varadtgources in thg
watershed. Sources will be identified through ataansurvey to be conducted by AgriLife Vernon. Aventory of
existing land use patterns in the Buck Creek wheaiswill be conducted utilizing available imagergdaaerial
observation. The locations of bridges, springslanian habitation will be ground-truthed to ensugh lyuality data.

BST for this project will be conducted in two phasBhase 1 involves assessment and monthly targeibosampling
of creek segments at greatest risk for fecal poltutbading for a period of six months. Phase 1 initlude analysis o
water samples foE. coli as previously performed by AgriLife Vernon using EFA Method 1603 {USEPA, 200
#612} andEnterococcus bacteria using a modification of USEPA Method 1600 mEI medium {USEPA, 1997 #765
A polymerase chain reaction (PCR) genetic tesBémteroidales fecal bacteria will be performed by AgriLife El$tato
determine if creek segments are being impactedulnyan or animal fecal pollution. Approximately EOcoli isolates
from 50 different water samples will be analyzethgghe BST methods described below and comparéd isdlates
from the previously developed Texas Known Sourdedry to determine the need for the developmerat lotal Buck
Creek source library. Depending on the resulthefRhase 1 BST work, the number of water and sasotates and th
types (sewage or animal) of source samples listémabfor Phase 2 may change. That is, if we detegrtiat a large
local Buck Creek source library is needed, we arnlhlyze more source samples and fewer water sanguesersely, if
it appears that the existing Texas Known Sourceadribis suitable for identification of water is@at more wate
samples and fewer Buck Creek source samples manalgzed. This will allow us to provide the mosefus BST
results within funding limitations. Phase 2 of 88T work will involve the development of a local @uCreek library|

patterns and cattle landscape utilization patteknsroactive WPP for mitigating fecal bacteria imp@ent will be based

identify the specific sources of the bacteria,g2yluate alternatives for restoring the waterbaahy (3) develop a WPP

This assessment and differentiation between bacsetirces will utilize, and be coordinated witte Bacterial Source

which were selected after screening over 4,40@&teslby genetic fingerprinting to exclude identisalates from the
same sample and include isolates with unique gefiagierprints. This project will provide sufficiedocumentation of
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of E. cali from known sewage and animal sources and BST asaly&. coli isolated from water samples, with t
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sampling design dependent on the results of theePhaBST assessment. An experimental approachdiagram is

presented in the following figure.

Phase 1 BST Assessment

Targeted Grab Sapling of Wate
from Vulnerable Creek Segments

/

ERIC-PCR an
RiboPrinting BS
Analysis o E. coli

isolate:

/

Attempt Sourc
Identification Usin
AgriLHe EIl Paso Texe

Source Librar

T
Bacteroidales fecal
bacteria will be analyzed
to determine the extent of
human vs. animal fecal
pollution

Phase 2 BST Sampling and Analyses

Collection of Buck Creek Wat
Samples for Fecal Pollution Sou
Identification

Collection of Local Buck Cre¢
Source Samples for Library

v

Percer identificatior of E. coli
Water Isolates from Phas
Greater Than 80%?

/

Collect Appropriat

Y

Extent of Human ar
Animal Fecal Pollution?

A 4

Collect Appropriite
Numbers of Hume

Number of Water Sampl
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AgriLife Vernon will be responsible for collectingrocessing, and isolatirig coli from water and fecal samplds.coli
will be isolated from the samples using standardrofiiological methods as previously used in TSSWADH TCEQ
BST projectsE. coli will be isolated from water samples using USEPA hdet 1603 and modified mTEC medium.

(Sewage) and Anim
Source Samples

Counts ofE. coli obtained using this method can be used for regyigtorposes as well. Fecal specimens or domestic

sewage samples will also be streaked (resuspemdbdfiier if necessary) onto modified MTEC mediurheTuse of
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modified MTEC medium for isolation d&. coli from both water and source samples will help awetection of]
different types oE. coli due to different media. Inoculated plates will beubated at 35+0°6 for 2 hours to resuscitate
stressed bacteria, then incubated at 44.5€0f@r approximately 20-24 hours. The modified mT&€thod is a single]
step method that uses one medium and does notedgating using any other substrate. The modifiedium contain
the chromogen 5-bromo-6-chloro-3-indoBAb-glucuronide (Magenta Gluc), which is catabolizedylucuronic acid,
red/magenta-colored compound, By coli that produces the enzynfeD-glucuronidase. This enzyme is the same
enzyme tested for using other substrates sucheafiubrogenic reaction with 4-methylumbellifeffdb-glucuronide
(MUG) observed using UV fluorescence in otkeicoli assays (e.g. IDEXX Colilert and QuantiTrak).coli colonies
from the modified mTEC medium will be picked andeaked for purity on nutrient agar with MUG (NA-MUY&o
confirm glucuronidase activity and culture puriGultures of selected isolates will be archived gsitycerol freezing
medium. AgriLife Vernon will ship bacterial cultigd¢o the AgriLife EI Paso Environmental Microbiojogaboratory
(DiGiovanni) for BST analyses. In addition, AgrieiVernon will also be responsible for collectingtevasamples from
selected sampling sites and nearby water wellsitiabe analyzed by the RRA for nitrates.

E. coli source isolates will be selected using an apprtachaximize the diversity of strains representethin library.
AgriLife ElI Paso will screen confirmede. coli bacterial colonies with the repetitive sequence P@Bthod,
Enterobacterial Repetitive Intergenic Consensus-PERIC-PCR). ERIC-PCR will be used to identify umde. coli

isolates from each sample and eliminate furthetyaizaof identical isolates (clones). At least dhecoli isolate from
each fecal or wastewater sample will be includethanlibrary, even if it is identical to a previdyssolatedE. coli.

Therefore, abundant/common strains will be suffitierepresented in the libraries. It is anticightieat over 30E&. coli

colonies from approximately 100 source samples bdllscreened by ERIC-PCR. Approximately 100 of ¢hisslates
will be selected for automated ribotyping (Ribofrig) BST analysis and inclusion in the source idieation library.
AgriLife EI Paso will simultaneously analyBacteroidales fecal bacteria to determine the impacts of humaradimal
fecal contamination into the creek.

Ribotyping is a genetic fingerprinting method usked previous BST studies and many microbial ecol@gnd
epidemiological studies, although there is not msensus as to the best protocol. In general, aoneistbase enzym
(Hind 1) selectively cuts€. coli DNA wherever it recognizes a specific DNA sequerde resulting DNA fragment|
are separated by size and probed for fragmentsioamg particular conserved ribosomal RNA gene seqas, which
results in DNA banding patterns or fingerprintsttlomk similar to barcode patterns. Different steadfE. coli bacteria
have differences in their DNA sequences and diffeneimbers and locations of enzyme cutting sited,therefore havg
different ribotyping fingerprints. The DuPont Qumln RiboPrinter Microbial Characterization Systertoves
automation of the ribotyping and has a throughp®2oisolates per day.

(200

D

A total of 500 E. coli isolates obtained from ambient water samples well dnaracterized using ERIC-PCR and
RiboPrinting. DNA patterns of those isolates wid bompared to the Buck Creek source library as alihe Texa
Known Source Library of over 1,900 isolates fronowm animal and human sources collected throughexad. Wate
isolates will be identified to cattle, other livesk, avian and non-avian wildlife, domestic sewags] pet sources.

UJ

Evaluation of Alternative Implementation Measures
A science-based assessment of potential mitigatpdions for problem animal species will then bealeped. Shoulg
cattle be identified as a significant source ofafdeacteria in the watershed, the project team delrelop integrated
watering, grazing, shade development, feeding aesicpbed burning strategies to decrease the freguand duratior
of cattle residency in the Buck Creek riparian zohbese technologies have proven effective in desing cattle
impacts on water quality in the Pacific Northwelsg Eastern States and Texas.

Watershed Protection Plan Development
The culmination of the project is a WPP outlining:
1) The causes and sources or groups of similar sothiaésvill need to be controlled to achieve thedloaductiong
targeted in the WPP.
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2) An estimate of the load reductions expected fomth@eagement measures described.

3) A description of NPS management measures that medme implemented to achieve the load reductjons
estimated.

4) An estimate of the amounts of technical and finalne$sistance needed, associated costs, and&souhees.

5) An information/education component that will be dise enhance public understanding.

6) A schedule for implementing NPS management meagieatfied in this plan.

7) A description of interim, measurable milestonesdetermining whether NPS management measures er |oth
control actions are being implemented.

8) A set of criteria that can be used to determinethgrdoading reductions are being achieved oveg.tim

9) A monitoring component to evaluate the effectivengfsthe implementation efforts over time.

—F

The formation of a stakeholder group to guide teeetbpment of this plan will be crucial to the segs of this projec
and the success of future implementation effortejelet personnel will go to great lengths to enssti@keholder
involvement throughout the process as well as twate stakeholders on the issues being addressed.

Describe all known causes (pollutants of concefmyaier quality impairments from any of the followgi sources: 2006
Water Quality Inventory and 303(d) List, 2006 Surmynaf Waterbodies with Water Quality Concerns (Setzry
Concerns List) or Other Documented Sources (exarCRRivers Program Basin Summary or Basin Highligteports).
Buck Creek (unclassified water body) 2006 TexasaN@uality Inventory and 303(d) List
Segment: 0207A
Segment description: From Oklahoma State Line@&aShildress in Childress County to the upstreanempeial
portion of the stream west of Wellington in Collgvgorth County

Waterbody type: Freshwater Stream

Waterbody size: 68.0 miles

Waterbody uses: High Aquatic Life Use, Contact lRation Use, Fish Consumption Use, General Use
Flow type: intermittent with pools

Assessment Units:  0207A_01 — From Oklahoma stagetté House Log Creek (28 miles)
0207A_02 — House Log Creek to upper end of segi@éniniles)

AU 0207A_01
Nonsupport bacteria — geomean and single sample
Concern nitrate — screening level
Source NPS wildlife other than waterfowl, NPS wirieted cattle access, NPS grazing in riparian
or shoreline zones, NPS rangeland grazing
AU 0207A_02

Not assessed

(1) Identify specific sources of the bacteria incBCreek.
(2) Evaluate potential management alternativesdstoring the waterbody and educate landowners\dR<B
(3) Develop a WPP to restore the waterbody thraugtakeholder driven process.
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Task 1:

Project Coordination and Administration

Costs:

Federal: | $17,030 | State: | $4,517 | Total: | $21,547

Objective:

To effectively coordinate and monitdrvabrk performed under this project including teidah and
financial supervision, preparation of status repahd maintenance of project files and data. TWiRI
organize an integrated team among the multiple@gemnd groups involved with the project to
efficiently and effectively achieve project goatgldo summarize activities and achievements made
throughout the course of the project. TWRI will feem accounting functions for project funds and be
responsible for developing timely and accurate msp®&rogress reports shall document all activities
performed within a quarter and shall be submittedater than thirty (30) days after the closehsf t
quarter.

Subtask 1.1:

Conduct quarterly TTVN meetings as@ppate with project participants to discuss progctivities,
project schedule, lines of responsibility, commatiimn needs, and other requirements.

Start Date: | Month 1 | Completion Date: Month 63

Subtask 1.2:

TWRI will prepare electronic quartedports and submit them to the TSSWCB. All progmeports
will also be provided to AgriLife Research, AgrieiExtension, RRA, and Hall-Childress, Salt Forld an
Donley County SWCDs and placed on the project websaintained by TWRI.

Start Date: | Month 1 | Completion Date: | Month 63

Subtask 1.3:

Representatives from TWRI will atterektings with the TSSWCB project manager and otrestings,
as needed, to review project status, deliverables,

Start Date: | Month 1 | Completion Date: | Month 63

Subtask 1.4:

TWRI will submit appropriate Reimbuns@at Forms.

Start Date: | Month 1 | Completion Date: Month 63

Subtask 1.5:

TWRI will attend all stakeholder megsi as described in Task 6.

Start Date: | Month 1 | Completion Date: | Month 63

Deliverables

* Quarterly Reports
» Coordination meeting notices, agendas, minutestingematerials, and lists of attendees
* Reimbursement Forms

Task 2: Quality Assurance Project Plan Development
Costs: Federal: | $7,027 | State: | $1,864 | Total: | $8,891
Objective: Develop Data Quality Objectives (DQGsRuality Assurance Project Plan (QAPP) and provide
amendments and annual revisions to the QAPP, alede®€he QAPP will be developed consistent with
USEPA QA/R-5, “EPA Requirements for Quality AsswaiProject Plans”.
Subtask 2.1:| TWRI will develop a QAPP that will @iéproject goals and objectives relating to wapeality
monitoring activities; identify the data neededutfdill those objectives; list field and laboratory
methods; describe procedures and schedules tdlbwdd; and specify a data management structure|and
guality assurance protocols.
Start Date: Month 1 | Completion Date: | Month 6
Subtask 2.2:| Provide annual revisions to the QARPanendments, as necessary, to the TSSWCB andAJSEP
Start Date: | Month 6 | Completion Date: | Month 48
Deliverables| « Approved QAPP
* Approved annual revisions and amendments to QAPP
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Task 3: Sanitary Survey of Buck Creek Watershed
Costs: Federal: | $62,386 | State: | $38,895 | Total: | $101,281
Objective: Establish a baseline assessment of tick Breek watershed with regards to land use assiigle

bacteria sources. This phase of the project islatgby critical to identify and evaluate potential
problems and solutions.
Subtask 3.1:| Acquire available literature, datal iaformation germane to describing the contribugidooth spatially
and temporally, and sources of bacterial loadinBunk Creek. The data analyses will include disicurss
of temporal (inter-annual, seasonal) and spagalds in water quality, an evaluation of potent@alrses,
and an identification of data gaps. The relevatd dad information will include:
* reported wastewater permit information, includirggmit limits, self-reported effluent quality
data, violations, and inspection reports if avddab
* hydrologic data;
» land use, population density, and the extent ofofigm-site sewage facilities (septic systems)
the watershed;
» livestock density and agricultural practices inWatershed from the most recent county-level
agricultural census, as well as, abundance anddypencentrated animal feeding operations;
» wildlife surveys associated with the Buck Creekevsied;
» topography, soil, and vegetation information; and
» special studies and published reports for Buck KCree

\"2J

n

This task will include an explanation of how BSTthels provide useful data to assist in water gualit
management efforts where bacterial contaminati@ndsncern.
Start Date: Month 1 | Completion Date: Month 36

Subtask 3.2:| An aerial assessment of watershedawvilitilized along the main channel of Buck Creeildentify and
characterize stream channel locations, vegetagioardics, current land use, and potential bacteria
sources to the creek. The area will be flown twdagng the project to assist in determining possibl
contributions. This information will be supplemeahigith a review of current DOQQ photography.
Information from this subtask will be crucial iretdevelopment of implementation strategies in the
WPP.

Start Date: Month 1 Completion Date: ‘ Month 12

Subtask 3.3:| Conduct an inventory of existing lasd patterns in the Buck Creek watershed utiliaveajlable
imagery. TSSWCB, in coordination with the TexasM&Jniversity Spatial Sciences Laboratory, will
provide TWRI a current land use classificationtfoe study area through TSSWCB project 08-52,
Classification of Current Land Use/Land Cover for Certain Water sheds Where TMDLs or WPPs Are In
Development.

Start Date: Month 1 | Completion Date: Month 12

Subtask 3.4:| A survey of the watershed will be cateld to identify the potential sources of fecatterao Buck
Creek. Wildlife and domestic animal sources of obsgé scat can be identified. Concentrated waterfowl
areas and bird rookeries or bat colonies may bdtiftd. The utilization of waterways by wildlifas
well as dogs, cats, and other domestic animalsalgtl be assessed. Human influences are also ltypiga
identified, including malfunctioning septic systearsd sewer overflows.

Start Date: Month 1 Completion Date: Month 40

Deliverables| « Aerial photography of the Buck Creek
* Technical memorandum summarizing the results tlilabes modified and incorporated into the WIPP
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Task 4: Micro-Watershed Monitoring and Sampling
Costs: Federal: | $84,189 | State: | $56,313 | Total: | $140,502
Objective: Monitor micro-watersheds for data cdilec and analysis, and provide data to inform SW@bd
landowners of any potential or existing water gyafisues and/or problems.
Subtask 4.1:| AgriLife Vernon will perform routineamthly sampling (grab sampling) at six locationgg$
3,5,6,10a,10c, 11) on Buck Creek, collecting astiéiald, flow, bacteria and nitrate parameter gou
Start Date: | Month 6 | Completion Date: | Month 48
Subtask 4.2:| AgriLife Vernon will collect a minimuaf 8 rain event/high flow grab samples from therabnthly
routine sites over the course of the study, coligcat least field, flow, bacteria and nitrate paeser
groups.
Start Date: | Month 6 | Completion Date: | Month 48
Subtask 4.3:| AgriLife Vernon will perform quartedgmpling (grab sampling) at selected tributamyssitithin the
Buck Creek watershed when flow is present, colhegctit least field, flow, bacteria and nitrate pagten
groups.
Start Date: | Month 6 | Completion Date: | Month 48
Subtask 4.4:| AgriLife Vernon will compile and anzdythe sampling data. Data will be for informatiosrad
assessment purposes due to the limited data psdyioollected.
Start Date: | Month 6 | Completion Date: | Month 48
Subtask 4.5:| TWRI will transfer monitoring datarfractivities in Task 4 to TSSWCB for inclusion retTCEQ
surface water quality monitoring database. Datahwiltransferred in the correct format using theeQC
file structure, along with a completed Data Summasydescribed in the most recent versioRnCEQ
Surface Water Quality Monitoring Data Management Reference Guide. TWRI will submit Station
Location Requests as needed to obtain TCEQ statiotbers for new monitoring sites. Data Correctiq
Request Forms will be submitted to TSSWCB whenewars are discovered in data already reporteq
TWRI will coordinate with RRA to include the finahmpling regime, as described in the approved
QAPP, in the Clean Rivers Program Coordinated Maomigy Schedule.
Start Date: Month 36 | Completion Date: Month 48
Deliverables| « Electronic copy of data collected
» Station Location Request Forms (as needed) inrel@ctformat.
» Data Correction Request Forms (as needed) in eféctformat.
* Technical memorandum summarizing the results tilhbes modified and incorporated into the Wi
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Task 5: Bacterial Source Tracking
Costs: Federal: |  $220,084 | State: |  $168,584 | Total: | $388,668
Objective: Utilize Bacterial Source Tracking to identify the sewfE. coli in the Buck Creek watershed.

Subtask 5.1: | Phase 1 BST Assessment. Monthly targeted walbesampling of creek segments at greatest risk for fecal
pollution loading, as identified through the sanitary syrwiill be performed for a period of six months
(AgriLife Vernon). Approximately 5. coli isolates from 50 different water samples will be analyzed using
ERIC-PCR and RiboPrinting and compared with known iesléiom the previously developed Texas Known
Source Library to determine the need for the development of aBac&lCreek source library for Phase 2 of
the BST work (AgriLife EI PasoBacteroidales fecal bacteria PCR analysis (universal, human, ruminant,
swine and horse markers) will be performed by AgriLife EloRtasdetermine if creek segments are being
impacted by human or animal fecal pollution. Depending onetfidts of the Phase 1 BST work, the numbger
of water and source isolates and the types (sewage or anirmal)roé samples listed below for Phase 2 may
change.

Start Date: | Month 6 | Completion Date: Month 12

Subtask 5.2: | Samples of fecal matter and/or domestic sewadpewilllected from the major potential sources of fecal
matter in the watershed. These sources will include domestiaksnivildlife, and human sources. In all, 100
known source samples from the Buck Creek watershed will lleetam and processed far coli isolation
and archival by AgriLife Vernon. Bacterial culturestofcoli isolates will be archived for future analyses and
dissemination to other laboratori€s.coli isolates will be sent to the AgriLife El Paso laboratoryB&T
analyses and selection of isolates for inclusion in the sobregyl. It is anticipated that over 380 coli
colonies from source samples will be screened by ERIC-PCpRo&imnately 100 of those isolates will be
selected for RiboPrinting BST analysis and inclusion irsthece identification library. All sample collectio
processing procedures and documentation will be specifiee IQAPP.

Start Date: Month 12 | Completion Date: Month 48

Subtask 5.3: | Ambient water sampling, analysis and isolafiéncoli will be conducted by AgriLife Vernon. Ambient
water samples will be collected from at least 4 sites in the Boegk watershed on ten dates over a 1-year
period. These dates would likely include at least five dry weathents and at least three post-rainfall events.
Approximately five water samples would be collected on each datedach site, and ten samples from th
vicinity of station 15811E. coli in water samples will be enumerated using USEPA Method hg@gyriLife
Vernon. Following enumeration, AgriLife El Paso will iateE. coli from the samples and archive cultures
Bacterial cultures dE. cali isolates will be archived for future analyses and dissemingtiother
laboratoriesE. coli isolates will be sent to AgriLife El Paso for ERIC-PCR &idoPrinting BST analyses
and source identification. The AgriLife El Paso laborateghhician will coordinate sample shipment or
collection (when necessary) with AgriLife Vernon.

Start Date: | Month 12 | Completion Date: ‘ Month 48

Subtask 5.4: | ERIC-PCR and RiboPrinting fingerpriritapproximately 50E. coli isolates from ambient water samples
will be analyzed and compared to source library isolates usipiedipMaths BioNumerics software.
Start Date: | Month 12 | Completion Date: ‘ Month 48

Subtask 5.5: | AgriLife ElI Paso will compile and analyze the B&B. Water isolates will be identified to cattle, other
livestock, avian and non-avian wildlife, domestic sewage, anggoetes (six-way split). Results will help
identify the sources needed to be addressed by the WPP

Start Date: | Month 6 | Completion Date: ‘ Month 48

Deliverables | « Inventory of archived. coli isolates
* Publicly available ERIC-PCR and RiboPrinting reference libodiiynown sourcé. coli isolates
» Technical memorandum summarizing the results that will befraddind incorporated into the WPP

>
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Stakeholder Coordination and Education

Costs:

Federal: | $22,015 | State: |  $10,598 | Total: | $32,613

Objective:

Provide communication of project objeesi and receive feedback and information from esleentities
and individuals. Project staff will work with varie state and local agencies to organize, promotk, a
conduct a series of outreach meetings and demtinasavithin the Buck Creek watershed. An
interactive internet website will also be creatad maintained to provide the most current progress.

Subtask 6.1:

The Vernon Research Tech Il will nezéiaining on WPP development and serve as therstatd
coordinator for Buck Creek.

Start Date: Month 1 | Completion Date: Month 63

Subtask 6.2:

The Vernon Research Tech ll/Water€loeddinator, with assistance from TWRI and Agrilifgtension,
will assemble a stakeholder group to provide igma assist in the development of a WPP. The stidehg
group will be made up of landowners, elected @fgiagency representatives, industry groups, treitoas
appropriate. Potential agency representativesratusiry groups include SWCDs, county commissioners
and judges, TSSWCB, RRA, TCEQ, AgriLife ExtensidgriLife Research, TWRI, Texas Parks and
Wildlife Department, USDA Natural Resources Conagon Service, USDA Farm Services Agency, Te
Cattle Feeders Association, and Texas Farm BuRzaticipation by all that may be affected will be
encouraged throughout the process.

Start Date: Month 1 Completion Date: Month 6

Subtask 6.3:

The stakeholder group will meet qugyter as needed. These meetings will be heldimvitie Buck Creek
watershed to solicit input on the development ef\¥PP. In addition, the status of monitoring and
assessment efforts will be presented in the confendw a WPP will promote recovery or proper fimas
of the Buck Creek watershed.

In Year 1, a kick-off meeting will be held to irite the formation of the stakeholder group anddeige an
overview of the goals and objectives of the proget WPP. Additional meetings will be held as ndade
provide stakeholders with a review of the stateusfknowledge as to the state of Buck Creek, filitite
stakeholder input on possible sources of the badteding and other issues within the watershisduds
the challenges in identifying potential sourcesaftamination, and develop an approach to genate
knowledge needed to formulate a science-based WPP.

In Year 2, stakeholder meetings will be held t@ats the results of the sanitary survey, obtakektader
input for the WPP, and provide landowners infororattn management practices for reducing bacteria.

In Year 3-5, stakeholders will be presented thaltesf the BST, discuss methods for reducing the
bacteria from the identified sources, and finaline approve the WPP.

Start Date: Month 6 | Completion Date: Month 63

Subtask 6.4:

As appropriate, educational prograitiglso be provided in conjunction with the stakkter meetings.
Informational programs on topics such as principliewatershed hydrology, primary NPS pollution
types, and agricultural BMPs for protecting watealgy (i.e. alternative watering sources, riparian
management issues, livestock and wildlife managengeazing management, shade development,
feeding strategies, cross fencing, and prescribeiry) will also be provided.

Start Date: Month 6 | Completion Date: Month 63

Subtask 6.5:

The Vernon Research Tech Il/WaterSloeddinator will also meet semi-annually with e&INCD to
discuss the status of the project and obtain gomytithe SWCDs have to offer regarding the project a
WPP.
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Task 6: Stakeholder Coordination and Education
Subtask 6.6:| TWRI will develop (Months 1-3), hastlanaintain (Months 3-56) an internet website lier dissemination
of information on educational, monitoring and destaation activities taking place across the Buoke®r
watershed. Website delivery of information willthe most time and cost effective way to disseminate
information to interested people or groups.
Information presented through the website will irlg:
» PDF version of all reports, journal articles, fagyapers and presentations generated from this
project.
» Links to all cooperating and/or participating ageac
» Links to all project primary investigators.
» Links to university academic departments that@welved in the project.
* Links to other related websites
o TSSWCB
o TWRI
o USEPA CWA 8319
o SWCDs
* Schedule of upcoming meetings/programs dealing thithproject.
Start Date: | Month 1 Completion Date: Month 63
Deliverables| « Stakeholder meeting notices, agendas, summarietingenaterials, and lists of attendees

» Promotional materials including news releases;gheets, etc.
* Website to publish results, bulletins, and reports.
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Task 7: Watershed Protection Plan
Costs: Federal: | $17,450 | State: | $9,387 | Total: | $26,837
Objective: TAES and TWRI will facilitate the develment of a WPP for the Buck Creek watershed thraugh
stakeholder driven process. The WPP will containrtime elements fundamental to a potentially
successful WPP: 1) identification of causes andce®y 2) estimate of load reductions expected from
management measures; 3) description of the NPSgearent measures to be implemented; 4) estimate
of the amounts of technical and financial assisareeded; 5) an information/education component; g)
implementation schedule; 7) description of intenmgasurable milestones; 8) a set of evaluativerait
to determine if load reductions are being achieaad; 9) a monitoring component to evaluate
effectiveness.
Subtask 7.1:| AgriLife Vernon and TWRI will develap/NPP for Buck Creek based on criteria set forthénUSEPA
FY2004 NPS Program and Grants Guiddlines for Sates and Territories. Findings from Tasks 3-5 and
stakeholder input obtained from Task 6 will beizeii to develop the plan.

Start Date: | Month 1 | Completion Date: | Month 63

Subtask 7.2:] TSSWCB, AgriLife Extension, RRA, aaddl SWCDs will assist with composition, editingda
publication of the final WPP, as needed.

Start Date: | Month 1 | Completion Date: | Month 63
Deliverables| « Draft Watershed Protection Plan
¢ Final Watershed Protection Plan

» Coordination of a watershed stakeholder committee

» |dentification of sources of bacteria and potentiahagement measures
* Develop a WPP for the Buck Creek watershed

Goals &/or Milestone(s)

Goal One — Data Collection and Assessment
Milestone (A) Stakeholder Group — Employ or devedolwcal watershed committee to solicit input andoeirage the
participation of affected stakeholders in the deaignaking process

Milestone (B) Data Review — Complete the assessmiepollutant problems by reviewing existing watgrality data,
conducting and inventory of point and nonpoint sesr land use data, and all known stressors irdlngrwater quality
Milestone (C) Targeted Assessment — Complete veatelity monitoring. Analyze data, assess loadiags, determine
the origin and distribution of pollutants

Milestone (E) Action Plan — Develop a detailed @ttplan (WPP) which establishes overall goals drjdatives, load
allocations, strategy for achieving load allocatibmetable for implementation, and a list of exeélaresults
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Part Ill — Financial Information

Federal 319(h) $430,181 % of total project 60%
Non-Federal Match | $290,158 % of total project (at least 40% 40%
Total $ Cost $720,339 Total project % 100%
Category Federal Non-Federal Match Total
Personnel $199,759 $98,285 $298,044
Fringe Benefits $52,056 $25,616 $77,672
Subtotal Personnel & Fringe $251,815 $123,901 F3/D,
Travel $4,584 $4,584
Equipment $12,474 $12,474
Supplies $95,797 $95,797
Contractual $0 $0
Construction $0 $0
Other $9,400 $9,400
Subtotal $122,255 $0 $122,255
Total Direct Costs $374,070 $123,901 $497,971
Indirect Costs (15%) $56,111 $56,375 $112,486
Unrecovered IDC $0 $109,882 $109,882
Total Project Costs $430,181 $290,158 $720,339
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Category Total Amount | Justification
Personnel & $375,716 Federal:
Fringe Benefits «  TWRI Project Manager @ 13.3 % in yrs 1 & 3 and 5% 2
e  TWRIIT Associate @ 4.2% effort
* Vernon Research Tech Il @ 100% effort
* Vernon Student Worker
e AgriLife Extension Post Doc @ 37% effort in yr 0% effort in yr 2, & 30% effort in
yr3
Non-Federal Match:
* Vernon Project Leader @ 6% inyr 1, 9% in yr 2 &4 yr 3
* Vernon Research Assoc @ 20% in yrs 1 & 3 and 3096 ih
e AgriLife El Paso Assoc Prof of Microbiology @ 7%t
» AgriLife El Paso Post Doc @ 25% in yr 1, 40% in?yr& 14% in yr 3
Travel $4,584 Federal:
*  TWRI =$2,800: 7 trips to Childress @ $400/trip
e AgriLife Vernon = $1,184: for BST Training in El Bain yr 1 ($520), Watershed
Planning Training in yr 2 ($664)
+ AgriLife El Paso = 1 trip to Childress @ $600
Equipment $12,474 Federal:
« AgriLife Vernon Freezer (-80°C) = $4,474
» AgriLife Vernon Autoclave = $8,000
Supplies $95,797 Federal:
» AgriLife Vernon Supplies = $17,652 yr 1, $15,274 Zrand $10,321 yr 3 for lap
supplies, collection supplies, and educational epas follows:

1. Lab suppliesautoclave tape; autoclave trays; autoclave b#§$;replacement
sensors - pH, dissolved oxygen membranes; compauarbscope; disposable
funnel filters; sterile supplies; modified agartpks medium; Petri dish trays.

2. Collection suppliesblue ice packs; Whirl-Pac collection bags; stegloves; bait
for live traps; 3 have a heart 2 exit traps; 2 owfinfrared cameras for detection
of nocturnal mammals.

3. Educational suppliefor demonstrations by project personnel: coversytarly
reports, paper, sample bottles, poster board, &iml processing. Shipping
containers and costs for BST study and miscellansapplies.

4. Fuel: 30 trips/yr @ 375 mi/trip = 25 gal/trip = 82 gal/yr @ $2.88/gal

e AgriLife El Paso Lab Supplies = $9,150 yr 1 and $20 in yrs 2 & 3 for RiboPrinter
instrument consumable kits, enzymes, PCR reagedtplastic ware, bacterial mediga,
electrophoresis supplies, etc.

Other $9,400 Federal:

«  Shipping BST samples from Vernon to El Paso ($1),400

» AgriLife Vernon Helicopter Flyover of Watershed (8Q0)

»  Vehicle maintenance: ($2,500)

«  Watershed Protection Plan printing: ($1,500)

+ NELAC lab certification ($2,000)

¢ Instrumentation Repair/Maintenance ($1,000)

Indirect $112,486 _Federal:

»  15% of Total Direct Federal

Non-Federal Match:

*  45.5% of Total Direct Non-Federal Match

Unrecovered $109,882 Non-Federal Match:
IDC e 30.5% of Total Direct Federal



